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AUTHOR: Sakharov, I.E., Candidate of Phys.Math. Sciences, and
) Ter-Mikaelyan, T.M., Candidate of Phys.Math.Sciences.

TITIE: Calculation of the Critical Speeds of a Turbo-~-generator
Rotor on Elastic-massive Supports using an Electronic
Computer. (Raschet na clektronnoy schetnoy mashine kriti-
cheskikh skorostey rotora turbo-generatora na uprugo-mass=
ivnykh oporakh)

PERIODICAL: Vestnik Elektropromyshlennosti, 1957, Vol.28, no.l10,
pp. 9 - 17 (USSR)

ABSTRACT: Turbo-generators with an output of greater than about © MW

are made with flexible shafts and the working speed is above
a critical speed. In designing a rotor it is important to De
able to ensure that the working speed is at least 20-30% away
from the critical speed. This article deals with the influence
of give, or pliability of the support bearings of the mrbo-
generator on the critical speeds of the rotor. The problem is
solved accurately by means of a computer. The critical speeds
are determined as roots of & characteristic equation obtained
from boundary conditions and conditions of continuity of geo-
metrical and power factors at places of step-wise change in
the section of the rotor on the assumption that the rotor con-

card 1/4 gists of a number of parts of constant section to each of which
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110-10-3/18
Calculation of the Critical Speeds of a Turbo-generator Rotor on

, Elastic-massive Supports using an Electronic Computer.

the equations of oscillation of a beam are applicable. The
results of the calculation graphically show the relationship
between the critical speeds and the various amounts of give in
the two bearings. The results may be compared with calculations
of critical speed made by the usual graphical methods.

The formulation of the equation for dtermination of the
critical speeds is then described. The turbo-generator rotor
is considered as a beam consisting of a number of sections of
different rigidity with a common axis with elastic massive end
supports. The equations and boundary conditions are given. The
equations required to determine the critical speeds in a rotor
consisting of eleven different sections are given in Table 1.

The procedure of calculation for a rotor of eleven sections
is then described. Allowance was made for the rigidity of the
copper and wedges in the slot. Seven values of static elastic-~
ity were used for each support, taking the weight of the support
as ten tons. Engineer L.P. Friedman participated in the deri-
vation of the formulae. The equation for the critical speeds
is given and appropriate characteristics for the rotor and the
supports are taken from Tables 2 and 3. There is a total of

vard 2/428 variants which makes the problem very complicated but simpli-

At
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110-10-3/18
Calculation of the Critical Speeds of a Turbo-generator Rotor on
. Elastic~massive suppourts using an Electronic Computer.

fying assumptions are explained. The application of the equ-
ation to a large electronic computer with a memory system con-
taining 1 024 cells is explained. The way in which the method
was simplified to adapt it to the computer is explained. The
final programme contained 251 orders whilst a further 81 cells
were occupied by standard signs and constants used in the pro-
gramme. Engineer B.I. Kuznetsov participated in the work. Four
constants were located in an external memory device t: which
reference had to be made 28 times. Each variant was wcrked out
in rather less than two minutes which corresponds to approxim-
ately a million operations per variant. It is not difficult to
extend this programme to a rotor with a greater number of
sections. Therefore, once the programme has been drawn up it
can be used for practically any turbo-generator rotor. It is,
of course, necessary each time to substitute fresh initial data.
The four first critical speeds of the rotor were determined
for the variants given in Tables 2 and 3. The results are given
in Figs. 2, 3, 4 and 5. The yield of one of the supports is
plotted on the abscissus and the yield of the other is the para-
meter of a family of curves giving the values of the critical
Card 3/4 speed. Fig. 6 gives the first four critical speeds as a function
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110-10-3/18
Calculation of the Critical Speeds of a Turbo-generator Rotor on
- Elastic-massive supporis using an Klectronic Computer,

of the yield of the supports for the case when both supports have
the same dynamic characteristics. The graphs show that, within
the range investigated, variations in the Yield of the supports
has little influence on the first critical speed but much more
influence on the higher critical speeds. A practical example is
given based on data obtained from a power station. It is shown
that the effect of yield in the supports is to reduce the first
critical speed by €% and the second by 2%.

The calculations demonstrate the effectiveness of computers
in solving new problems of turbo~generator design connected with
reduction of vibration.

There are 6 figures, 3 tables and 1 Blavic reference.

ASSBOCIATION: Scientific Research Institute of the Blectro~-technical
Industry. (NII EP) and Institute of Mathematics and
Mechanics of Ac.8c. Armenian B8R. (Institut Matematiki
1 Mekhaniki AN Arm. BSR)

BUBMITTED: June 17, 1957
dAV%Faﬁapgg Library of Congress
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PUASE I BOOK EXPLOITATION sov/1237

Ksgan, Boris Moiseyevich and Ter-Mikaslyan, Teodor Mikhaylovich

Resheniye inzhenernykh zedach na avtomaticheskikh tsifrovykh vychlslitel'nykh
mashinakh (Solution of Engineering Problems by Meaus of Automatic Digital
Computers) Moscow, Gosenergoizdat, 1958. 174 p. 10,000 copies printed,

Ed,: Kurochkin, V.M.; Tech. Ed.: larionov, G.Ye.

PURPOSE: The book is intended for scientific personnsl, engineers, and grad-
uate and senior students of wvuzes.

COVERAGE: The authors describe the application of sutomatic digital computers

for engineering calculation and anslysis. Th2y discuss the principle of

operation of computers and describe methods of programming mathematical
problems and npethods of approximate caleulation, They also present ex-
amples of employing automatic digital computers in solving general en-
gineering problems, such as the analysis of transients in long-distance
power transmission, calculation of sutomatic enntrol system stability,
determination of eritical cpeed of turbogenerator rotors, and searching
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Solution of Engineering (Comt.) sov/1237

for an econordcal type of motor, rding to the authors, the material
in Chapters 3 anad %, ¢tion 1 of Chapter 4, 18 baged
largely on lecturss delive essor A.A, Lyapunov at Moscow Uni-
versity in 1954- ideas develcped jointly by himamd a
group of mathematiciens at a seminar on computer mathematies, It is also
stated that the material in genersl is based on the experience of the
authors who, together with members of LUMS AS V3SR, NII EP Gosplan USSR,
and AS Armenian SSR, perticipated in developing the M-3 compater and in
80lving with it a number of engineering problems, Chepters 2,6,7,8 and
Sections 1,2,4 of Chapter 1 were vritten by B.M, Kagan, and Chepters
3,4,5,9 and Sections 6,7,8,9 of Chapter 1 wers #itten by T,M, Te#-Mikaelyan.
The authors thank Professor A.A, Iyapunor and Donant V.M. Kurochkin for
their advice during paration of the text, Thare are 33 references s Of
vwhich 26 are Soviet ??ncluding 4 translatiens) and 12 English,

TABIE OF CONTENTS:
Foreworad

Ch. 1 Basic Concepts
1. Introduction

Card 2/7
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ACCESSION NR: AT3002332 " "572582/63/000/009/0139/0161 N
. |AUTHOR;: Ter-Mikaelg‘aﬂpzfﬁ“}‘ta._M. (Yerevan) ?(/6 ’
TITLE: ‘Programming of branching processes o

SOURCE: Problemy kibernetiki, no. 9; 1963, 139-161" l

TOPIC TAGS: computer, electronic, AT!VM, game, game theory, branching, :
process, program, programming, Lyapunov method, operator, method, tic-tac-toe, L

, ABSTRACT: With reference to A, A, Lyapunov's proposal for the solution of prob-
o lems on the ATsVM computer to develop aa operator method for programming, in
which the setting up of the program {tself is preceded by the setting up of the so-
called logical schemes, and in which frequently problems with entirely diverse con-
tent are reduced to calculation schemes with a singular structure, the present paper
:endeavors to facilitate standardization and automatization of the program by study-
ing the schemes of programs of different classes of such problems, The paper ex-
;amines a class of problems with "branching' processes, the solution of which on
ithe AT8VM leads to a programming of calculation schemes given by recurrent re-
lationships. The first section of the paper examines two examples of problems of
ithis type; the second section sets up the programming scheme for the solution of

iCard /2
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such problems on the ATsVM "The terminolo ‘
Y By employed is that of . ‘ !
é?t;ggiizluix:;'g'rammllngx‘fchemeis. l;n Sbornik "Proble¥ny"I kibernetlt.i ‘?Pf!&!::::‘ﬁ ;
' » no,l, zmatgiz, 1958), The first example examined is th :
game; the following problem is posed: Startin o situation L2 |
N : g from any gi . i
: Is::an all possible further developments of that game and,yoi ;2 g:ﬁ: ::?::::osnéan- ' t
fnlng. select a move that will ensure victory if such is possible at all, The game ; |-
(tic-tac~toe) is assumed to be played betwsen a human playeriand the ATsVM, The' E
. ;::;::c:vft;o?;erg (aughgiested to the author by A, G, Gyul'misaryan and 0. K Bog;ryane) é 1
- , e branching calculation process involved in the i on |
: of 3 variables, G(x, ¥, 2, ), which obe ot the oetai s & function E
~ . ys a specified condition at th - :
grfential_ relationship throughout the space 0 ¢«x,y,z <1 and forew?x:iiizhznsa:uiuof ‘
! or z=11is to be found. Orig, art, has 6 tables and 16 numbered equations, f

;Assocm'rxom 00 "
SUBM : : | |

! ITTED: 03Novél DATE ACQ:  06Juné3 ENCL: " 00 - [

SUB CODE:  CP, GO, CG, MM NO REF 50V: 003 - OTHER: 000 | '
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TERMIKAELYAN, T.M. (Yeravan)

Proprams with a varying order of comoletien of cycles. Pr?bh\
kib, no.12:155-1€3 ‘6L, (MIRA 13:0)
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BELETSKIY, M.I. (Yerevan); GRIGORYAN, V.M.
(Yerevan); GYUL'MISARYAN, S.A, (Yerevan); KARAUSTAYAN, T.V.

’ 3 Yersvan);
van): MAKSUDYAN, L.S., (Yerevan); POGOSOVA, S.S. { ;
| gleifleﬂﬂi)linﬂ, ToMs zYerevan); FEL'DMAN, Ye.D. (Yerevan)

to-Russian machine translating, Part 1i

no,14:219-244 165.
(MIRA 19:1)

BAZMADZHYAN, R.A. (Yerevan);

Algorithm for Armenian-
General description, Probl, kib,

1. Submitted Jan, 23, 1964A.
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TITLEs An slgonitha bfo: Anlnun-luuun machine transiatiot. 1 (Ganerel descrie”

SOURCE! Problewy kibsrnetikl, 00% 14, 1963, 221-20

TOPIC TAGH! tunohtt.on algorithe, machioe translation, lynuctlc analysis,
syntactic syntbesis, idiom 1dentification

1

- STRACT: The algoritha for Armenian-Russian machine translation whose genersl

- .| description 1is pnunted {9 this article 1o based on the principle of independent
analysis and syathesis. This means that during the first stege of the operation

1 the machine carries out the uuuuul. and mesuing analysis of the Armsnisn text |—
while during the second it synthesises the corrssponding fuseisa text o the basis

of the tufor-uon.uthuad during the analysis. The suthore ouline the structure

of the diotioraxy and the mothod of mhomml syuthesis of the Russisn sea® \M

__,.___.——-—-“_—»_..,n...‘ .
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AUTHOR: Abelysn, N. G. (Yerevan); Bazmadzhyan, R. A. (zmmhmnmm.’.__
E, P. (Yerevan); Malik-Adamyan, Zha. E. (Yerevan); Karaustayan, T, V, (Yerevan)|
| ———————

Ter-Hikaelyan, T. M. (Yerevan)
mm:" Armenian-Russian sachine transistion. II (Realizatfon of
tha progras) o

SOURCE: Problemy kiternetiki, no. 14, 1963, 245-266 - - ’

_TOPIC TAGS: translation algorithm, machine translation, sentence coding

ABSTRACT: This is the second part of a paper describing en algoritha for
Armenian-Russisn machine translation developed at the Vychislital'nyy Tseatr .
mw%m,ﬁg and YerGU. It describes the realisation of the pro=
gran of the algoriths on an automatlc dlgital computer having a 2048-cell opers-
tive and A096-cell outer memory. The basic principles of all the concepte uti-
1ised are dua to O, B.,K\lll’lﬂl (Problemy kibernetiki, no. 2, 1939, 289-302).

Ao outline of the slgorithm's structure and the method of sentence coding f»

followed by & description of the schems of the algorithm and of all the auxilfary}
tnformstion. A brief sumary of the master and interpretation programs 1s also

| L@_‘.Jz. : _ e e
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/”M, Utilizing 41nape=tion pite of stean locomotive atationowix‘xséntrodncing
new types of traction. Plek, § tepl. tlaga 2 no.3330 .
(Railroads--Buildings and structures
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Problem of diffraction of a plane wave on a waedge moving a
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supersonic speed. Dokl, AN SSSR 155 no. 4 775—778(MI§A 17:5)

1., Predatavleno akademikom L.I.Sedovym.
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TITLE: Equations of a resonant medium '

SOURCE: AN ArmSSR. Doklady, v. b3, no. 2, 1966, 91-95
TOPIC TAGS: resonance scattering, electromgnetic inmteraction,
quantum electrodynamics,operator equat.ion, quantum oscillator

ABSTRACT: This is & continuation of earlier work (vestnik YeGU,
etic radiation through 2 resonan‘ci
1

a theory was developed for the passage of electromagn

medium, without concrete assumptions made concerning the multipolarity of the transi-
tion. 1In the present article the authors use averaging of the operator equations of
quantum electrodynamics to derive exact quasiclassical equatlons for a resonant medium.
They start from the Hamiltonian for a system of two-level atoms in a radiation field
and establish the connection between the vector potentia
by using the rule fer differentiating operators in quantum mechanics. The result 18
an analogy of quaaiclassical equations for & resonant medium, but much simpler in form,

The final equations coincide with those obtained in an earl.er pap

multipole order, : i
|
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TERMINASOV, I.

X-ray examination of a metal structure resulting from static or dynamic
deformation at normel and low temperatures. p. 43.

. HUTNICKE LISTY. (Ministerstvo hutniho prumyslu a rundnych dolu a
Ceskoslovenska vedecka spolecrnost pro hutnictvi a slevarenstvi)
Brno, Czechoslovakia, Vol. 14, No. 1, Jan. 1959

ol. 8, No. 12, Dec. 1959.
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Uncl.

APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755420001-6"



"APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755420001-6

I P S AR S e R R AR R SRS S G E R S T T

TERMINASOV, I., SLRGEYEVA; V. D.

"JomE2, X-Ray Study of Distortlons in Steel Structure Due to Wear and Tear."
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catalyst, represents crys-
tals of nickel of hexagonal modifica-
tion, in the erystal lattice of which
ia dissolved hydrogen.
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Ostatochnyye Napryazheniya Pri Prostor Rastyazhenii (Metallov). Zhurnal Tekhn. Fiziki,
1949, Vyp. 10, o. 1107-18 -Bibliogr: 7 Nazv.
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© Martensite

Cryetals - Latticee - Deformation

"rue Stats of Alpha-Iron in wempered Martensite,”
L. 8. Moroz, Yu., S. Terminasov, Cent Sci Res Inst,

W of Shipbldg Ind, 8 pp
*shur Tekh Fiz" Vol XIX, Fo 3 ps 353-390

Pound residual deformations of the crystal net-
work of types II end III in the small ocrystals of
alphe-iron. States that deformatim of alpha-
phase crystsl Jattice in tempered martensite

causes sharp decrease in uniform defurmation
xR /Lomon

! = SIS

USSR /Metals (Comtd)

under strain in compar i
" Phencmencn ia similar
14 plastic deforma-

during testing of samples
son with annealed samples.
to that vhich occurs during co
tion. Submitted 23 Dec 48,

26 /L9793
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Leningrad Ingt. of
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Discussion of above paper. P, 105

S0:  Bulletin of the Acad n
Vol. 15, No. 1 (1951 5 Ad. of Geiences, Izvestia (US3R) Series on Phys.
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USSR/Sc11d State Physfcs - Structure of Deformable Materials, E-8
Abst Journal: Referat Zhur Fizika, No 12, 1956, 34808

Author: Terminascv, Tu, 8., Anosova, K, I., Mamontov, Ye. A,
Institution: Nome

Title: X-Ray Diffracticn Investigation of the Mechanism of Damage of Ferrous apd
Nonferrcus Metals by Fatigue

Original Periodical: Uch. zap. Leningr. gos. ped. in-t. » 1955, 3, 176-179

Abstract: An x-ray diffraction determination was made of the crytallite stressges
and distortions of the atomic lattice of specimens of steel of 3 different grades )
and also of brass, phospher bronze » and red copper. The criterion for fatigus to
stresses of the IIT kind, established previously by Terminasov, vere confirmed for
the 30 and U-10 grade steels. It was observed that in the case of a steel specimen
with & chromium coating the fatigue crack originates in the inside layers of the
coating, and the outer layers are damaged only in the final fracture. For specimens
made cf ncenferrous metals ope observes an increase in the stresses of the IT and III
kind with increasing number of cycles. The generality of the laws o racterizing the
fatigue processes in various metals hes been established.
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TERMINASOV, Yy.S,, doktor fizik

A vl b o-matemat icheskikh nauk, professor:
N.V., kandidat fizikc-matematicheslcikh nauvk. p or; TILATOV,

X-ray analysis of metal surface layers machined
Trudy LIEI no.10:155-167 's55. M ned by grind%:éé& 9:8)

(Surfaces (Technology)) (Metallography)
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‘rranslation from: Referativnyy zhurnal, Mekhanika, 1957, Nr 9, p 166 (USSR)

X-ray Investigation of Residual Stresses of the Second and Third Kind

in the Surface-strain Zone of Metal After Milling (Rentgenografiches-
koye issledovaniye ostatochnykh napryazheniy vtorogo i tret'yego roda
v deformirovannoy poverkhnostnoy zone metalla, obrabotannogo

Uch. zap, Leningr. gos. ped. in-t, 1956, Vol 125, pp 3-29

An X-ray investigation was conducted on the plastic strains in the

surface layers of Nr-40 steel-produced by working it with a cylindrical

Before milling the specimens were annealed at 750-

-radiation by means

Circular diaphragms with a diameter
After X-ray photography the surface layer was

The pro-

CC85 was repcated several times., The residual stresses of the second

kind were assessed according to the variation in width of the inter-

AUTHORS: Terminasov, Yu. S., Tuzov, L. V.
L - —————
TITLE:
frezerovaniyem)
PERIODICAL;
ABSTRACT:
milling cutter.
800°C. The study was conducted with cobalt K,
of the back-reflection method.
of 0.6 mm were used.
etched electrolytically and then X-ray-photographed again,
Card 1/3
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SOV/124-57-9-11079%
X-ray Investigation of Residual Stresses of the Second and Third Kind {cont.)

‘the area ratio. of the microphotometric curves 1 310 /I~'Z corresponding to the
interference lines (310) and (220). It was discowgereé L{iag(nu depth of residual
stress penetration is dependent upon certain factors determined by the milling
operation. These are as follows: 1) An increase in the cutting depth of the

milling head from 1 to 10 mm resulted in a proportional increase in the depth of

the residual-stress penetration, and 2) a similar phenomenon takes place with

an increase in the rate of feed from 0.022nm per tooth up to 0.18 mm per tooth,
The authors attribute this to the fact that there is an increase in the milling force
and a consequent increase of plastic strain in either case. It was established that
when a milling speed of 230 mm per minute is employed the depth of residual-
stress penetration attains a value of 500 p . Compared to normal milling speed
this value represents a 150% increase, over the residual-stress penetration depth
at normal milling speeds. With a further increase in the milling speed from 230 to
527 mm per minute the depth of the residual-stress penetration decreases. The
authors state that milling down makes the residual stresses less pronounced and the
depth of penetration smaller as compared to milling up. In alil cases it was estab-
lished that stresses of the second kind appear at a greater depth than these of the
third kind. Because of that the authors consider that stresses of the third kind
appear only in those layers of a metal where stresses of the second kind attain a
Card 2/3 :
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TERMI NASOV Tu.S,; YAKHONTOV, A.G.; POLTAVSKIY, A.V.
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X-ray analysis of the quality of ground and finigh-turned
metal surfaces, Uch, zap, Ped. inst., Gerts. 125:49-54 '56,

(MLRA 9:12)
(Matallography)
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Abs Jour : Referat Zhur - Fizika, No 5, 1957, 11852

Author : Smirnova, T.N., Terminasov, Yu.S.
—-_\————
Inst : Leningrad Engineering-Economic Institute, USSR.
Title : X-ray Diffraction Investigation of Plastic Deformation of

Metals in Static and Dynamics Compression.

Orig Pub : Izv. AN SSSR, ser. fiz., 1956, 20, No 6, 664-670

Abstract

An investigation was made of steel specimens St2 and US,
of commercial iron, and of aluminum. The specimens were
exposed to X-ray diffraction. The X-ray patterns were
examined in a MF-2 microphotometer. The crystallite dis-
tortions were estimated from the width of the interferen-
ce lines, and the elementary distortions of the atomic
lattice from the ratio of the areas of the corresponding
lines. For all the investigated materials, the crystalli-
te

R R 3 —
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USSR / Structure of Deformed Materlals,

Abs Jour : Ref Zhur - Fizika, No &, 1957, No 9389

Author : Terminasov, Yu. S., Feklistov, G.A.

Inst State Pedagogical Institute, Leningrad USSR

Title X-Ray Diffraction Investigation of the Mechanism of Thermal
Action on Plastically Deformed Metals.

Orig Pub : Izv. AN SSSR, ser. fiz., 1956, 20, No 6, 695-699

Abstract : Specimens made of SthO steel, aluminum, and 1S59-1 brass were

subjected to compression at room temperature and X-ray photo-
graphs were taken directly after the deformation and after
annealing in a special vacuum furnace. The crystallite dis-
tortions were estimated from the ratio of the intensities of
the corresponding lines to the intensity of the background.
It was observed that the process of removal of the distortion
is most intense during the first instant of annealing. After-
wards, the remaining distortions stabllize. The speed of res-
toration of the lattice increases with increasing initial

APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755420001-6"
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USSR / Structure of Deformed Materials. E-8

Abs Jour : Ref Zhur - Fizika, No 4, 1957, No 9389

Abstract ; distortion of the lattice. For all the investigated speci-
mens, the recrystallization process was preceded by a total
removal of the crystalline distortions and by considerable
removal of the elementary distortions.
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Cetogory : USER/Solid Stete Fhysics - Structure of Deforreble E-8

trcterinls
Abs Jour : Ref Zhur - Fizika, Mo 3, 1957, Ho 6734

futhor :_Zgyminascv, Yu,S,, Yelthontov, A.G,, Foltevskiy, A.V.

Inst ¢ Leningred EngIneorThg-Seonoric Inetitute, USSR

Title ¢ X-ray Diffrrction Investigation of the Surface Qurlity of
Hetels, Treated by Grinding rnd Fine Cutting.

Orig Fub : Izv, AN SSSR, sor. fiz., 1955, 30, I'o 6, 589-692

Abstreet : An X-rey-diffrection zcthod (using the trordening erd etten-
uetion of the interferenco lines), and the wicrcherdness
mothod were used to study the dependence of the intensity of
herdening on the riatel surfeco a=d the distribution of the
herdening through the thiclmess of the surface leyer on the
technologicrl trectient conditions, Grinding or cuttirg the
latho strengthons the curfece leyor «of tho motel, this being
oevidencud by nn increcze in the vilerchardnoss by 30 -- 765,
2 broodening of the diffractior. linos by 10C-=-~ 200%, end e
reduction in the reletive intensity of tho lines ty 40 -~
767, dopending on the working conditions, The width of the
2

AR
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Abs Jour : Ref Zhur - Fizike, Mo 3, 1957, No 6734

surface zone of n miotel with o distorted structure, reaches
120 nicrops in the ¢rse of grinding, end rpproximntcly 200
microns in the coso of fine cutting in tho lothe, The authors
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TERMINASOV, YU, S.

Feonomist-Enginee- Institute, Leningred
"X-Ray Inve;tigation of Metel Structure Distortions Due Setic end

emic Contraction by Room and Low Temperstures” (8ection 11-3) a peper submitted
Ia){nthc Cenerel Assembly end Internstionel Congress of Crystellogrephy, 10-19 Jul 57
Montreal, Csnade.

c-3,800,189
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- TERMINASOV, YU, S. and GALPERIN, E, L.
The Hational Commitire for Crystallography of the USSR ’

"Crystal Structure Chenges of Steel During Hot and Cold Treetment” B
(Section 5-10) s paper bubmitted at the Generel Asgembly and Internationsl Congress -

of Crystellogrephy, 10-19 Jul 57, Montrea}, Ceneda.
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. 137-58-3-6166
* Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 3, p 245 (USSR}

‘

AUTHORS: \Term_inasov..,Yp_L_S_._. Komarov, A.L.

TITLE: X-ray Diffraction Studies of Surface Layers of Metals Subjected
to Dry Friction (Rentgenograficheskoye issledovaniye poverkh-
, .nostnykh sloyev metallov pri sukhom trenii) ;

PERIODICAL: Uch. zap. Leningrad. gos: ped. in-t im. A.l.Gertsena, 1957,
Nr 140, pp 58-59

ABSTRACT: X-ray diffraction methods, employing an Al standard and
photographic reversal in conjunction with Co-Ko irradiation,
were employed in order to determine residual stresses of classes

11 and III in brass and 45-type steel. Specimens were subjected
to dry friction under various pressures and at different velocities
on a special machine. Distribution of the residual stresses was
studied by means of subjecting successive layers of metal to

. electrolytic etching. 1t is established that residual stresses of

¢ classes II and III, due to friction, increase with increasing

pressures up to a certain magnitude which is determined by the
velocity of friction. Any further increase in pressure may reduce

Card 1/2 the extent of lattice distortion, i.e., produce a weakening of the
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- X-ray Diffraction Studies of Surface Layers of Metals (cont.)
surface. The velocity of friction affects both the depth and the extent of cold
hardening, and the cold hardening, in turn, influences wear-resistant proper- '
ties of the metal.
A.F.

Card 2/2
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* AUTHORS:Terminasov, Yu.S. and Mindukshev, V.F.

TITLE:

styuctures of Metals on 8
Room and Low Temperature c

__‘_.—-.—/_——-—‘_‘

X-ray Diffraction Analysis of the Distortions of the

tatic and Dynamic Compression under
onditions.

PERIODICAL: Kristallografiya, 1957, Vol.2, Nr 4, pp.514-518 (UssR).

ABSTRACT:

Deformation of metals at liquid N. temperatures causes &

gignificant reduction in the jnfluente of thermal rest. At
these 1o temperatures fragmentation of the crystal blocks
is greater end gives rise to greater crystelline strairs than

ocours when the metal 18 de

formed &t TOOMm temperature. At
1ow temperafure the influence of the rate of deformetion

pbecomes negligible and therefore there is 1o difference bet-
ween the effects of statlc and of dynamic compression &8 is

the case at rooml temperature.

The specimens used were teci-

nical grade duralumin and electrolytic copper in the form of

cylinders 10 mm diameter and 15 mm thick.
pictures were taren and also recordings from &n 8uto-

X-ray

Back reflection

matic diffractometer with Cu radiation, The 511 line of the

dural and the 331 and 420 line of the copper were used,

their

widths belng measured for various degrees of deformation up
to 50%. The meximum 1ine broadening for the dural was (for

Card 1/2
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Diffraction Analysis of the Distortions of the Structures of

_Metals on Static and Dynamic Compression under Room and Low Tempera-
ture Conditions,. :

the dynamic compression at room temperature) 52.6% at 49.4%
compression, For copper the broadening of the 331 line for

a static deformation of 57.4% reached 31% and at liquid N,
temperature 44%. @raphs of the size of the crystal blocks
against percentage de formation are given. The lattice dis-
tortion for room temperature compression regshed 1.10 x 107
for static compression as against 0,90 x 10.° for the dynamic
compression (dural) and 0.75 and 0.80 x 10-3 as the correspond-
irg, figures for copper. The figures for low tempergture de-
formation are 1,20 x 10-3 for stetio and 1,16 x 10-3 _for
dynamic compression of dural end 0,80 and 0.90 x 10-3 for
copper. There are 2 figures and 15 references, 3 of which
are Slavie.

ASSOCIATION: V M,Molotov Engineering-Economio Institute, Leningrad.

SUBMITTED: TFebruary 22, 1957.

AVAILABLE: Library of Congress.,
Card 2/2
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Ye.L, and Terminasov, .3,
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AUTHOR: Gal'perin,
pITIE: Crystel gtructure changes in steel caused by heat treatment
a%d19°1diw°fk§%§ﬁ(lz§° gni'ghggista%%ic%egkoggitruktury
roptot P BTk R esgratla Flaain, e,
v01.2, NO-4, ppo 19 - 525 (Uo oSoRo)

ABSTRACT: Changes of different structural characteristics, such as
elastic end static distortions of the a-phase

dispersion,
lavtice, characteristic temperature and carbide-phase state,

were examined during plestic deformation and heat greatment of

»gilicon steel 5502.

ggeel samples were staticall compressed, and a part of
them was filed (atter anneeling) in order o obtain powdeT.
The roentgenOgraphic part included photographic and ionisation
measurements of the diffraction maxima produced vy Fe Ko and

Mo Ka radiations.
Effects of fragmentation and elastic aistortions, respons—
jble for the diffraction-line widening, were separated analy-
%ically and by means of harmonic analysis.

sncidence of the elastic

Both methods gave o satisfactory coin
rgstallite dimensions

distortion data. The calculated ¢
lytic function.

depended essentially on the choice of the ana
Card 1/3
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70-4-12/16.
Crystal gtructure changes in steel caused bY heat treatment
and cold working. (Cont.)

fhe function 1/(1 + 22212 was found to be the most suitable.

gtatic distortions of the atomic 1attice were rnted accord-
ing to changes in the diffraction-line intensity for the lines
(110) and (220) of Te Ka rediation and 64512 & 38 of lo Ka
radiation. The extinction effect was taken into account and
it was found thab this effect i8 peactically unimportant foT
Mo rodiation. The extinction effect provoked 2 10-15% inten-—
sity change of the (110) line of Fe Ka radiation.

No reguler intensity chonges were found in the course of
plastic deformation, whlch apparently proves the a of a
direct comnection between static daistortions and Y(Us“t).

attempt was made to atate n relationship bhetween the
structural characteristics of the samples oxamined and their
mechanical properties, @eBe microhardness. 1t was found that
the hardening of doformed steel is due essentially to sub-
ic structurel non-uniformities appearing in the course
of the o-phase fragmentation end the formation of severely dis-
torted boundary regions. L
An identical method was applied to the examinetion of 0il-
hardened steel sampleS'tempered at 200-~700 C for 1 hour. The
Card 2/3 carbide sediment from & part of the samples was obtained and
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Crystal structure .changes in steel caused by heat treatment
and cold working. (Cont,)

examined by means of Fe EKa radiation. -
Maximum changes of the sgteel 5502 character1st1c temperature,k

caused by heat treatment, do not exceed 3-4%,

A regular diffraction intensity change is found in the )
courss of tempe  which allows static distortions to be rated B
according to \J(U<st ), .

Tempering of hardened steal 55C, at less than 400 C causes ,
the formation of an intermedigte cArbide with o hexagonal :
lattice (a = 2.72, ¢ = 4,35 K). A%t higher temperatures this ’
carbide transforms actively to cementite. .

The main effect on the tempered steel hardening has several
factors: carbon state, different admixtures and their distri-
bution, and static distortions of the a-phase lattice.

There are 3 figures and 2 tables, and 21 references, 12 of

which are Slavic. .
SUBMITTED: , February 22, 1957. .
AVAIIABLE: Library of Congress. 7
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s ruORS: Gal'perin, Ye.L. and Terrinasov, Yu.S5. 70-5-24/%1

TLTLE: On the State of Cerbon in Annecszled Bilicon S?eel )
(0 sostoyanii ugleroda v otpushchennoy wrernistoy stail)

¥ TODICAL: Kristallografiya, 1957, Vol.2, No.5, DpP. 9% - 095 (USSR)

L3531 R%ACT: Carbide deposits were extracted fromu annealed silicon
ateel 550, (0.55% C, 1.84% Si) by an electrolytic method and

f-ray powder photographs were taken. The stcel had been
quenched and then annealed at temperatures between 300 and
700 ° for an hour. The powder photographs shoved spacings of
2.%5 n, 2.18 m, 2.07 S, 1.59 w, 1.37 w and 1.24 w which could
Le indexed on the basis of a hexagonal cell with a = 2.72 and

o = 4.35 A. This compound occurreg when the steel was annealed
Lelow 400 “C. Between 400 and 500 ~C this presumed intermediate,
netagtable carbide transforms to platy ceumentite and above

500 “C intensive cozgulation of the carbide phase takes place
resulting in-a transformation to three-dimensional crystals.
There are 1 plate, 1 table and 8 references, 7 of which are
Russian. o

ASSCCIATION: A.I. Gertsen State Pedagogical Institute, Leningrad.
) . (Leningradskiy Gosudarstvennyy Pedagogicheskiy
serd 1/2 Tnstitut i-. A.I. Gertsena)
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« Bbate of Curbon in Anncaled Silicon Steel. 70-5-24/31

SCBMIPTED:  January 5, 1957
AVATTABIE:
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Library of Congress
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AUTHOR: CAL'PERIN,Ye.L., TERMINASOV,Yu.S. 57-6=32/36
TITLE: The Effect of Extinction on ¥X-Ray Interference Intensity in

Steel Investigation. (O vliyanii ekstinktsii na intensivmost!
rentgzenovskikh interferentsiy pri jesledovanii stali, Russian)

PERIODICAL: %burnul T;khn. Fiz., 1957, Vol 27, Nr 6, pp 1379 ~ 1385
v.3.3.R.

ABSTRACT: The experimental results of the heat-treated steels 5502 and

20 are given. Cylindrical samples with a diameter of 2 mm and &
length of 20 mm were hardened: 55C, at 9000C in oil and steel 20
at 930° C in water. One part of the samples was tenpered for
one hour at 700° ¢, the other part was annealed for 4 hours
at BSOOC. Cylinders with a diesmeter of 0,5 nn were obtained
from heat treated samples of both types of steel by means of
etching in a phosphor-chrome electrolyte. The gamples werse photo~
graphed in a RKD chamber with a diameter of 57,3 mm under Mo~
radiation. AGFA films were used. In order to elininate the K
radiation from the spectrum and in order to decrease the intens-
ity of the through~going pottom an Nb-filter of a thickness of
0,1 mm was used. The absorption of the secondary characteriatic
radiation was carried out by means of an aluninun foil of a N
thickness of 0,3 mm. The investigations showed that in con-
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57-6-32/36
The Effect of Extinction on X-Ray Interference Intensity in
Steel Investigation.

developing coherence are not more than 1 ¢ 2.10" cm and where
those reflexes are investigated which correspond to an angle

of §%15°, If soft rays are used (Co, Fe, Cr) a size of block
of the 10™% order can be sufficient to cause a remarkalle de,
crease of the intensity of the interference lines of planes
with a great reflexion capacity ever if the angles are

8715 ¢ 250, (With 2 11lustrations, 2 tables, and 6 Slavic re.
ferences).

ASSOCIATION: A.I.GERZENS, Leningrad Pedagogic Institute, Faculty for General
Physicsa, (;eningradskiy Gos, redagogicheskiy institut in.
A.Gertsena’, Kafedra obshchey fiziki, Russian)

PRESENTED BY:

SUBMITTED; 29.12,1956

AVAILABLE; Library of Congress
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AUTHORS: Gal'perin, Ye.L,, Terminasov, Yu.S. SOV/16}~58—1-47/53
T e i L e i e
TITLE: On the Distortion of the Crystal Lattices of Thermally Treatel

Steels (Ob iskazheniyakh kristallicheskoy reshetki termicheski
obrabotannoy stali)

PERIODICALs Nauchnyye doklady vysshey shkoly. Metallurgiye, 1958, Nr 1,
pp 252 ~ 255 (USSR)

ABSTRACT In the present investigation the influence of the temperature on
, the tempered steel 55C2 (0,55 % C and 1,84 % Si) as well as on
the dimensions of the static distorted lattices of the eo{-phase
wag determined. The results ghowed that with the increase in tem-
perature the static distortion of the lattice of the X~phase
does not become 85 intense,
In the annealing of hardened steel at 4000 C, at which tempera-
ture the total amount of carbon is already driven off from the
golid phase, the magnitudelﬁjkwas found to be greater thanwlaz_o
hk

I™1 trormally treated
(hkl)

The dependence of lu- on Zhiz (kat- MO0)

Card 1/2
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"On the Distortion of the Crystal Lattices of Thermally SOV/163~58»1~47/53
Treated Steels

ASSOCIATION:

SUBMITTED:

Card 2/2
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was determined for thermally treated steel samples 55C2 and for
the steel No.20,

The greatest decrease in the magnitude of statig distortion was
found within the temperature range of 300 .. 700” ¢, at which
temperature an intense iucrease in the o¢phase occurs.

The values for Git were calsulated by the measuring of the in.-

tensity of the radiations d= %o zlinas [}!OJ and [220J a~cording
to the corrections introdused for the extinction of the ] ins Crof
There are 2 figures. ! table, and 13 references; ‘o of which are
Soviet.

Leningradskiy Gosudarstvennyy pedegogicheskiy institut (Leningrad
State Pedagogic Institute)

Octcber 1, 1557
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TERMINASOY, Yu,S8,; TSYGANOK, H.F,
LS S TR ISR 18 o
Effect of the initial structure of stesl on the develepment of
atomic lattice deformations when exposed to static and dynamic 2
cowpression, Izv, vys. ucheb, zav,; fiz, no,2:3-8 58, (MIRA 11:6)

l.Leningradskiy gesudarstvennyy pedinstitut im, A.I. Gertsena.
(Steel--Testing) (Deformations (Mechanics)) »
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- TERMINASOV, Yu,S.; TSYGANOK, N.F.

Combined effect of hardening and static and dynamic corpressions

on further deformations in the crystalline structure of metals,

Izv, vys, ucheb, zav.; fiz, no.2:9=-14 '58, (MIRA 11:6)
(Deformations (Mechanics)) (Stesl--Testing)
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AUTHORS Terninasov, Yu, S., Feklistov, G. 4. 807/163-58-2-35/46
—— N
TITLE: Investigating the Plastic Deformation of Aluminum at Liquid -

Air Temperature(Issledovaniye plasticheskoy deformatsii -
alyuniniya pri temperature zhidkogo vozdukha) ]

PERIODICAL; Nauchnyye doklady vysshey shkoly. letallurgiya, 1958,
Nr 2, pp. 196 - 199 (USSR)

ABSTRACT: In the present paper an investigation of the crystal ~
lattice in the plastic deformation of aluminum at low :
temperatures was carried out by means of radiographic
methods as well as by the microhardness method. The
aluminum sample GOST 4784-49 investigated had the -
following composition: Al - 97,58%, Si - 0,71%, Mn - 0,31%, :
Mg - 0,63%, Fe - 0,52%, Zn - traces, Cu - 0,25%. The
samples were subjected to deformation at a pressure of
30 t in special chambers. The deformation of aluminum at
lower temperatures differs to a great extent from that
a2t room temperature. In the second type of deformation an
increased deformation of the lattices occurs. In the

Card 1/2 third type of deformation not only a deformation of the

ane
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Investigating the Plastic Deformation of Aluminum at SOV/16}-58-2-55/46

{ V Liquid Air Temperature

lattices occurs but also the character of the deformation
‘ changes. This difference between the second and third
type of deformation is most probably due to the different
- infiluence of the heat. The plastic deformation of aluminunm
' at the temperature of liquid air is in all ranges of the
deformation acconmpanied by an increase in microhardness,
There are 3 figures and 3 references, 3 of which are Soviet. s

ASSOCIATION: Leningradskiy pedagogicheskiy institut (Leningrad Pedago-
gical Institute)

SUBMITTED: October 1, 1957 i
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SERGEYEVA, V.D.; TERMINASOV, Yu.S. o
kA LAk T, )
X-ray Tn_v‘::;;t:j:ot block structurs and microdaformations

in stael expnsed ts rolling friction,

I’v' « uchaedb, o!
iz, n0,3:128-134 lse. vys. uche Zav, !

(MIRA 11:9)

1, Leningradskiy pedagogicheskiy institut im. A.I, Gertaana,
, (Stnel--Matallography) -
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AUTHORS.

T.TLE:

PERIODICAL:

ABGSTRACT:

L

Myasnikov, Yu, G., Termirasov, Yu. S. SOV /4163-58-4=35/47

X~ray Investigaticnﬁﬁf’éz;zgtural Distortions of Steel When
Cleaning With s Blast of Metal Shot (Rentgenograficheskoye
igsledovaniye iskazhenly struktury stali pri drobestruynoy
chrabotke)

Nauchnyye dcklady vysshey shkoly. Metailurgiya, 1958, Nr 4,
tp 203-206 (USSR)

This Zavesatigation cencerred the influence of a surface

treatrent wlth metal shet (scrap ?) on *the state of the atomic
arystal lattise of metals of great hardness, All effests were o
geparated ac2nording to the method by G, Ve Kurdyumov and L. I, ’
Lysak (Refs 2, 3, 4), as well as the method of harmonic

analysis (Refs 5, €). The Tollowing facts were ascertained by

the experiments: 1) In hardened samples of steol 45 KhNMFA

which had been tempered at 400° and subjected to cleaning with

& biast of metal shot, no increase in orystalline distortions

was ascertained at an increase in the operating time, 2) The

uethods ¢f harmends analysis and the methods developed by

Kurdyumuv - Lysak used for detexrmining the crystal block

APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755420001-6"
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Xorsy Invostigation of Strustural Distortiony of SOV/16§-58-4-55/A7
Steel When Oleaning With & Blast of Metal Shot

measurements showed that the size of blosks first decreases
with Lhe increas:s in uperating time, tut then stabilizes,

3) The numerical values of the lattice distortions (crystalline
distsrtions) and of the biock size were determined by two
methods indspendent of each other. They are approximately equal
in both caass., There are 2 figuraes, 2 tables, and 6 roforences,
5 of which args Soviat,

ASSOCIATION: Laningradskly gesudarstvennyy pedagogicheskiy institut
(Leningrad State Pedagogic Institute)

SUBMITTED: January 27, 1958
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AUTHORS:Sergeyeva V, D, and Terminasov, YIn, 3, .
e -

TITLE: X-ray Diffraction Study of PfBBEFtieamnf Burfuace Layers of -
Steel Subjectod to Friction Relling as a Function of Duration
of the Rolling Process (Rentgenogruficheskoye issledovaniye
poverkanostnykh sloyev stali pri trenii kacheniya v zavisi-
mosti ot prcdclzhitel’nosti obkatki) .

PERIODICAL: Tzvestiya vysshikh uchebnykh zavedeniy, fizika, 1958,
Nr 5, pp 3-7 (USSR)

. ABSTRACT: This paper reports X-ray diffraction study of the deforma-
tion of the crystal lattice and the grain structure in the
surface layers of "Steel 45" subjected to friction rolling

: without lubrica%ion. Ths authors determinedalso the change

oo of micrchardness and the amount of wear as a function of the
duration of the rolling prozess, The samples and the appara-
tus used were described by the authors in earlier work (Ref.1).
Samples were rolled at the rate of 1 m/sec under a load of
bU kg ror 1, 3, 5, 6, 8 and 11 nours. Microhardness was mea- .
sured using a PMT apparatus with a 100 g load, and the weight T
of gamples before rolling and after 1, 3, 5, § and 1l hours
of rolling was determined, X-ray diffraction patterns were
recorded using icnisation and photographic methods. In the

Card 1/3% 1lonisation method, the interference lines (i1 and QEQ ob-
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B3OV/139-58-5-1/3%5
X.-ray Diffraction Study c¢f Properties of Surface Layers of 3teel
Subjected to Friction Rclling as a Function of Duration of the Rolling
Process

tained from Ka~radiation of ircn were recorded. In the photo-

graphic methed thz .@l@linterference line of the cobalt
Kﬁ~radiation was reccercaazd using a KROS-1 camera, Each experi-

mental point obtained from the X-ray data represented an aver-
age of 24 mezssursments, To separate the effects which cause
brcadening of the inuvenference lines, the harmonic analysis
nethod (Refs,2-4) was used, It was fourd that the surface
layers of "Steel 45" are plastically deformed by friction
rolling and that this deformation is accompanied by breaking-~
ur and deformation of crystal grains (Figs.l-5). The process
of deformation and breeaking of crystal grains is most intense
during tke first three hours cof rolling (Fig.3); after this
initial stage the process of deformation occurs at a constant
rate. Micrchardnegs increasgses rapidly during the first three

Card 2/3%
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SUV/159-58-5-1/35

X-ray Diffraction Study of Properties of Surface Layers of Steel
Subjected to Friction Rolling as a Function of Duration of the Rolling

Process
bhours of rolling and then settles to a steady rate of change
(Fig.6), The amount of wear increases linearly with the
duration of rolling (Fig.6). There are 6 figures and 9
references, 4 of which are Soviet, 4 English and 1 inter-
national,

ASSOCIATION: ILeningradskiy pedinstitut imeni A, I. Gertsena
(Ieningrad Pedagogical Institute imeni A, I. Gertsen)

BUBMITTED: January 16, 1958,

CIA-RDP86-00513R001755420001-6"
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AUTHORS : Terminasov, Yu, 8. and Yokhontov, A.G, 129-58-5-11/17

CPITTE: T Inflvence of Technological Factors on the Thickress of
Cold-hardened Layer During Grindirg (0 vliyanii terknolozicreci:iln
faktorov na glubinu nallepa pri shlifovanii)

PERIODICAL: lletallovedeniye i Obrabotia Metallov, 1958, Nr 5
PP 40-43 (USSR)

ABSTRACT: The results are cvaluated of investigations of the
internal layers located underneath a ground surface of
annealed "U8" steel. To remove the individual layers,
successive electro-chenical etching was applied and the
degree of work hardening of the layer was evaluated directly
on the basis of the changes in the nicro-hardness (measurad
by Candidate of Technical Sciences A, A, Matalin). 1In
addition, distortions of the atomic-crystal lattice vers
deternined by X-ray structural analysis, Thereby it
became possible +to plot curves of the chanzes of the aicro-
hardness and of the distribution of the atomic lattice
underneath the ground surface, In Figure 1 the dependence .
is graphed of the width and the relative intensity of the

Card 1interference lines of the (310)K_~ doublet as = function

1/3 of the thiclness of the removed surface layer for one

3

129-58-5-11/17
", Influence of Technological Factors on the Thickness of
Cold~-hardened Layer During Grinding

.

specific grinding regime. In Fig,.2 the saae dep?ndence

is graphed for varicus depthe of grindinc, In Fiz.? the

dependence of the relative intgniity o§ The 1§tcrf?reﬁfe

on the thickness of the reuove: ayver for various depth., .

APPROVETS FORRELEASE! 07/(6/2001'hs CEA-RDABE-00513R001755420001-6

hardness on the thiclmess of the reuove? luyar for

various grinding depths is srephed in Fig, 4, In Flg.?

the dependence is graphed of the depth of work hardenin:

on the depth of srinding for various feed ratec. It vas

established that the srinding produces in the surface

layer a certain distribution of deforaming forces.

Assuming that this distribution corresponds to curve 1

of Fig.6 (distribution of the deforaing forces in the

surface zone of the mctal during grinding) and curve 2

is the experimentallr ectablished dependence between the

deforming forces znd the vork hardening, it is posazible

to deternins the distribution of the viork hardening

under the surface layer by simple secuetricazl noens

(curve 3). Analyeis of this siaplified schene zllows
Card 2/3 certain conclusions vhich are subshantieted by the results
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“.. Uz Influence of Technological Factors on th- Thickhess of
Cold-hardened Layer During Grinding

obtained in the here described vorlz, The thickusss of
the layer with a distorted structure is determined by
the depth to which the stresses exceeding the yield
point penetrate, The cheracter ¢f the distribution of
the distortions of the atomic lattice will depend on
the distribution of the stresses in the metal during
machining; in the case of light srinding regliaes, a charp
transition should be observed between the distorted
structure in the surface layer and the non-deformed
one in the internal layers. The depth of intensive
work hardening changes as a function of the grinding
regine between 10 and 100 ¥; the masimum distortion
of the structure znd the changes in the nicro-hardness
are observed in the about 10 w thick surface layer.
For producing o sufficiently thick and sufficiently
highly work hardened surface layer, it is recezcary to
crind using large cutting depths, Hinimwa work
hardening is obtained ir high cutting speeds vith very
low depths of cut are used,

Card 3/3 There are ¢ figurec ond 2 references, bLoth of which are
Soviet,

AVAIIABLE: Library of Congress, 1. Steel-Effects of grinding 2. Steel-
Hardening 3, Electrolytic etching-Applications 4, Steel-X-ray analysis
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X roy oxamination pf distortions of atomic crystal latices in
fracturas 1in ateel’parte due to fatigue, Isv,AN Kir,88R no,6:

79-88 '58, HIBA 11312
(Steel~-Netallography) ( 12)
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IGNATENKO, P.I., lnnd,fiz.-mat.nauk; THRMINASOV, Yu,S,, doktor fiz.-mat
prof,

Naog i a i

Investigating the depth of hardened layers in worked-in ateel
surfaces,

»hauk,
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PERIODICAL: Vestnik mashinostroyeniya, 1958, Nr 8, pp 45-46 (USSR)

r ABSTRACT: A study was carried out at the Leningradskiy inzhenerno-~

: - ekonomicheskiy institut (Leningrad Engineering-Economics
Irstitute) and is reported, wherein mechanical and X--ray
spectroscoplc methods were used to find a relaticn between
the wear resistance and the condition of the surface layer
as expressed by I1ts microhardness and by distortions of its
crystal lattice. Tool steel rings of 40 mm inside and

' 48 mm outside diameter were ground under different

- conditions to produce residual stresses of different sign.

: The specimens were %tested on an Amsler wear machine either
with or without lubricant. The tosts are ocummarised in a
linear relntion between the welght of metal worn away and
the degree of cold work existing at any time. The total
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KRelations between the Wear Resistance, the Microbardness and the
Distortions of the Metal Crystal Lattice

cold work is equal to the initial cold work increased

by the additional cold work caused by the wearing process.
This relation holds in the running-in stage until a maxi-
Dum amount of cold work is applied. It follows that with
a8 given degree of initial cold work achieving the optimum
surface roughness, microhardness and lattice distortion,

the wear resistance ceases to depend on additional cold
work,

There are 3 figures.

Card 2/2 1. Metals~~Mechanical properties 2. Crystals--Distortion

3. Cryetals
~~lattices 4, Metals--X-ray analysis 5. Metals--Spectra
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